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mechanical Properties were investiga- 
ted in the temperature Tange 20 - 700°¢, Studied were: 1) Dependen- 


ce of strength and ductility of steel with various additions of B 
On the temperature; 2) Impact strength (resilience) ;3) Creep resis- 
tance; 4) Heat resistance at 7000, The authors concluded that 


ture possess a much higher 
heat resistance than other steels (3, 4, 5, 6, 7 having two-phase 
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e structure, Alloying with Mo 
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renee Austenitic’ steels with an Fe-Cr-Mn base are finding an ever-widening 

| range of industrial application. The authors point out that the alloying of 
‘chromium-manganese’ steel with carbon and aluminum yields a satisfactory complex of : 
strength properties at both normal and high temperatures. This paper gives the 
results of a study of the mechanical properties, as well as certain other proper- 
ties, of chromium-manganese-alumi num steel. Thd study was based on an alloy of 9- 
10% Cr and 13-15%,Mn, with a varying content ofjaluminum and carbon. Strength 
:tests were made on IM-4P machines (tensile strength tests) and |P-5 machines (tests. 
' for creep and fatigue strength). The data obtained on short-term mechanical pro- 

.'perties indicate that carbon definitely strengthens chromlum-manganese-aluminum 
isteel. An increase in plasticity results from: increasing the amount of the plas- | 
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H ‘ 
jtie structural component (austenite) in the steel. The maximum is attained with a 
;earbon concentration which provides for a 100% austenitic condition. An increase 
tin the carbon content from 0.5 to 0.9% has no effect on the notch toughness of the _ 
‘steel, after amealing at temperatures of 1050-1150C. At temperatures of 700-750C, | 
isteel containing approximately 3% Al has reduced creep resistance when the carbon 
‘commit is increased over the amount necessary for the creation of a stable austenitic 
i structure. In the initial condition (@fter annealing), all the steels were non- 
;Magnetic. The long-term effect of temperature and stress led to the formation of 
‘up to 34-36% ferromagnetic phase In steel with 10% Cr, 14% Mn, and 0.1%C. When 
| the aluminum concentration was increased from 3 to 6%, the authors noted a consid- } 
i erable rise In the ultimate strength value. This rise results from a certain strengthen-~: 
. ing of the austenite and from a considerable reduction of the grain that occurs ; 
“with the appearance of small quantities of ferrite phase. In the fatigue-strength ‘ 
test, failure time was shortened drastically as the aluminum concentration was in« 
_creased. A sample of austenitic steel with 3% Al did not fracture after 6000 hour: 
of testing, and the total deformation was less than 1.1%. In the case of steel 
with 4.5% Al, the austenite partially decays under the influence of high tempera~ 
, ture deformation.:, Although this steel was non-magnetic prior to the test, it was 
i found to be about- 35% magnetic after a. failure -time of 134 hours. The authors con-! 
_. ¢lude that It is possible to obtain a metal with satisfactory heat resistance by '. 
! the plan nuece toying of Fe-Cr-Mn-C austenitic ‘steel. However, the aluminum con- 
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tent must not exceed that which causes the appearance in the structure of a fer- 
‘ rite component, either in the initial:(tempered) state, or after an extended ex- 
posure to high temperatures and stress. It was also noted that an addition of 
: 6-8% aluminum reduces the density: of Cr-Mn steel by about 10-12%. Orig. 

‘ art. hass 5 figures and 4 tables. : . i 
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the form of rings 16 mm in diameter. After polishing, crol was 
deposited on the specimen surface under a vacuum of 1073 im Hg. 
Care was taken to ensure an even thickness of the deposit of the 
radioactive chromium, Diffusion annealing was carried out at 
1050-1400 °c ina special vacuum furnace in a corundum crucible, 
using simultaneously two speciniens positioned face-to-face; the 
actual annealing temperature being controlled by means of two 
Pt/Pt-Rh thermocouples, The self-diffusion coefficient of 
chromium was determined by a method described previously by 

I.B. Borovskiy, Yu.G. Miller and A.P. Shcherbakov (Ref.8; 
Samodiffuziya v a-Fe. Issledovaniya po zharoprochnym splavam 
(Self~diffusion in a-Fe. Research in Heat Resistant Alloys). 
Izd-vo AN SSSR, 2, 1957, 208) and by L.I. Ivanov and 

N.F. Ivanichev (Ref.9: Izv. AN SSSR, OTN, no.8, 1958), 

A layer with a thickness of about 10 microns was removed at wach 
stage, the thickness of the layer thus removed being controlled 
with an accuracy of ¢ 0.001 mm. The radioactivity determination 
was on filter paper moistened with a 15% NaCl solution using 
Scintillation counters and reference standards. The test results 
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present investigation was positive although negative entropics 
of chromium self-diffusion activation were previously reported 
by other workers. However, it was also shown previously that 
AS cannot be negative for metals with cubic crystal lattice 
structure if the energy of activation of self-diffusion exceeds 
lo keal/g.atom and if the vacancy mechanism of self-diffusion is 
assumed to apply. : : 
There are 3 figures and 2 tables. 
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TITLE: The kinetics and activation energy of oxidation,-of alloys of the Nb-V-Ti 
system AF /4 Sy ii ae 
) 5 ol ed 
SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 2, 1966, 323-327 i 
TOPIC TAGS; ternary alloy, niobium alloy, vanadium containing alloy, titanium are 


‘containing alloy, alloy Oxidation, oxidation oxidation kinetics, oxidation resistant 


alloy 


ABSTRACT: Ternary niobium-vanadium—titanium alloys containing 1, 3, 5, 8, 10, ana 
15 wt% V at a constant titanium content of 1, 5, and 10 wt% were melted in an arc 
furnace in an argon atmosphere, homogenized at 1400¢ for 25 hr in a vacuum of 

5°107% om Hg, and oxidized in air at 900, 1000, 1100, and 1200c. Metallographic 


& parabolic rate in the initial stage, and approached a linear rate with prolonged 
exposure. At higher vanadium contents (10 and 15%), the oxidation kinetics followed 
a linear rate. Alloys conteining 10 and 15% Vv oxidized more rapidly at 1000C than 


at 1100 or 1200¢ which can be explained by partial sintering of the scale at higher 
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temperatures. At all test temperatures the most oxidation-resistant were alloys 
containing 5 wt% V; an Nb-54- V-10%-Ti alloy was the best. At all test temperatures 
| the oxidation rate of ternary Nb-V-Ti alloys gradually decreased with increasing et 
vanadium content, reached a minimum at a vanadium content of 5%, and then increased a 
again to a value higher than that for unalloyed niobium at a vanadium content of ae te 
10--15%. The temperature dependence of the oxidation rate of Nb-V-Ti alloys (k) was 

found to follow.an exponential law expressed by the equation K = A exp (- ), where 

A varied from 2.5-105 to 6.92+10? and B, from 13,800 to 27,500. Orig. art. has: 

4 figures and 3 tebles. . [MS] 
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TITLE: Ordered solid solution in the chromium-molybdenun system 


colle, 
TOPIC TAGS: chremium molybdenum alloy, chromium coated=notyrdenun,-ehremiun 
molybdenum solid solution, sexie=sotution—ordsring anieleal’ @ a ; 4 
‘, C) 

ABSTRACT: Specimens of cast and aed ignalea were diffusion coated with 
chromium, packed in chromium powder, and held ‘at 1350-—1600C for 10—-25 hr. The diffusion 
layer was found to consist of threef'zones: the external zone, with columnar grains H 
oriented in the direction of diffusion flow; the (hardest) middle zone, with 

| similar grains which could hardly be etched and had equal atomic contents of chromium : 
and molybdenum; and the inner zone, with poiynedrel grains. An analysis of each zone 
showed that the external zone is a solid solution with variable’ concentration of com- —— 
ponents and a body-centered cubic lattice, while the middie zone has 4@ tetragonal 
lattice. X-ray structural analysis of annealed alloy powders revealed the presence of = 
tetragonal lattice lines and other odd lines which disappear under the effect of an 
deformation. The appearance of a tetragonal lattice in chromium-molyodenum alloys may 
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be associated with ordering of the solid solution. The appearance of the lines of 
tetragonal lattice in all the alloys studied could be caused by dendritic 
heterogeneity. Orig. art. has: figures, 
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TOPIC TAGS: structural steel. “stdel thermomechanical 4, ) OE 
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ABSTRACT: Several series of s 


~#C for steel rolled at 800—1050C. The 
chanical treatment was not eliminated by repeated 


the temperature of IMT, the more stable the effect. 
“min austenitizing at 1050C lowered the tensile 
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hardening. However, the higher 
Repeated hardening with short 5 
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i) 
Fig. 1. Effect of deformation temperature 

. on tensile strength 64), yield strength 

" (89 5), elongation (5), and notch toughness 
(a,) of 4OKH5NSMF steel tempered at 200C (1) 
or 300C (2) after thermomechanical treatment, 


Strength of steel rolled at 550 and 1050C from 250 and 232 kg/mm? to 215 and 
227 kg/mm2, respectively. Orig. art. has: 3 figures and 2 tables, 
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TITLE: Investigation of the oxidation resistance of Cungsten-niobium-titanium alloys 
SOURCE: AN SSSR. Institut metallurgii. Svoystva i primenentye zharoprochnykh 


splavov (Properties and application of heat resistant alloys). Moscow, Izd-vo Nauka, 
1966, 280-285 : ; 


TOPIC TAGS: tungsten agirino alloy, tunpeten titaniean athoy,—tuspeten niobium alley . 


” | tdeanium alloy, =ktmy oxidation resistant, abdbex Oxidation tae 


ABSTRACT: The oxidation resistance of binary Cungsten alloys with up to 50% niobium 
or titanium, and termary tungsten-niobium-titanium alloys has been investigated. 
Niobium was found to be the most effective in increasing the oxidation resistance, 
especially at contents of up to 30%. Titanium at contents of up, to 5% improves the 
oxidation resistance of binary alloys. At higher contents the titanium effect is 
negative, especially at temperatures above 1200C, Also in ternary alloys, the 
titanium effect ig negative. Oxidation proceeds by a two-way diffusion of oxygen and 
metal with a preferred migration of niobium ions in the tungsten-niobium system and 
of titanium ions in the tungsten-tit anium-niobium systems. Orig. art. has: 3 figures 
and 2 tables. 
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TITLE: Investigation of molybdenum siliconizing in o glow discharge 


SOURCE: AN SSSR. Institut metallurgii. Svoystva i primeneniye 
zharoprochnykh splavov (Properties and application of heat resistant 
alloys). Moscow, Izd-vo Nauka, 1966, 276-280 
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ABSTRACT: The schematic and operation of a unit for siliconizing metals 


A okes 
with glow-discharge heating are described. The experiments were made on 
pure molybdenum wire,'0.3 mm in diameter, in a mixture of silicontetra- 
chloride vapor and dry commercialegrade hydrogen. The design of the 
unit also permitted electric resistance heating of the wire. The parttal|_— 
pressure of silicon tetrachloride vapor and hydrogen was 30 and 10 mm Ig 
respectively. The temperature of siliconizing with glow-discharge heating: 
was 1100C and with resistance heating--1300C. In both cases, heating 
the wire to the siliconizing temperature lasted 0.5 min, the holding 
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and the time of cooling to 200C was ; 
od of heating, no molybdenun 
ence of hydrogen in the ambient 
eadily formed on the wire surface 
ide vapor and hydrogen was used, 
The silicide 
is phase, an inner Mo35i phase,and a 
thin layer, probably of the MosSi3 phase, between them. In siliconizin 
with glow-discharge heating, the silicon impregnation proceeded much 
more rapidly than with other methods, particularly at lower temperatires. | 
Thus, siliconizing at 800C with Blow-discharge heating and at 1200¢ 
with resistance heating produced silicide coatings of the same thickness, 
Regardless of the method heating, the reaction products were the same 
8s was also the oxidation\resistance of the formed coatings, continuous 
or cyclically heated in air at 1500C. The maximum number of heating 
cycles sustained by coatings 4O-y thick was 330. Tungsten, niobiun, 
tantalum and a number of other metals were also successfully siliconized 
with glow~discharge heating. Orig. art. has: 3 figures. : 
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SOURCE: AN SSSR, Institut metallurgii, Svoystva i primeneniye uo 
zharoprochnykh splavov (Properties and application of heat-resistant ; 
alloys). Moscow, Izd-vo, Nauka, 1966, 285-290 


TOPIC TAGS: niobium alloy, nictimamritey oxidation, vanadium containing 
alloy, titanium containing alloy, zirconium containing alloy 


ABSTRACT: Specimens of three series of niobium-base alloys, containing - 
1—15% vanadium and 1—10% titanium or 1—20% zirconium, arc melted in 

an argon atmosphere, vere subjected to oxidation tests in air at | 
900—-1200C. It was found that the oxidation rate depends on the com- i 
position. The oxidation rate of the Nb-V~Ti alloys with 10% titanium Le 
depends primarily on the vanadium content. [It eéradually decreases with | 
neressing vanadium content and at 1200¢ reaches a minimum of i 
6.3 mg/em@+hr at 5% of vanadium; then it increases and at 10% vanadium 

is 20.9 mg/em2-hr, i.e., even higher than that of unalloyed niobium, 
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The alloy containing 5% ¥ and 10% Ti had the highest oxidation resist- | 
ance. It was established that 54 vaenadiun reduces the oxidetion rate ; 
by 2—3 times, and 10% of titanium reduces it by 3—6 times. Only 
zirconium, of the three contents tested, was found to increase the | < 
oxidation rate. Orig. art. has: 3 figures. | a 
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TITLE: Calorizing of nickel by the circulation method 


: a, Re ¢ Bid 
i TOPTC TAGS: nickel, nickel calorizing diffusion aspermeenmposteing, giimnticdontrked, 


! , 
; SOURCE: Netallovedentye i termicheskaya obrabotka metallov, no. 10, 1966, 67-69 | 
e i 
; oxidation resiobares (YE ; | 

| 


2 


ABSTRACT: Specimens of electrolytic nickel were calorized in a gaseous medium 

| continuously circulating in a closed two-reaction chamber apparatus at a pressure ; 
ivslipghtly higher than atmospheric. The gaseous medium was obtained from 99 .996Z-pure 
aluminum and dry hydrogen chloride or with pure aluminum chloride. The process was 4 
{ tested at 900, 950, and 1000C for 1—5 hr. It was found that the aluminum deposition 
rate in vapors from Al and AlCl, mixture was higher than that in vapors from Al and 
- PCL, probably because of an increased content of chlorides in the mediumiowing to the | 
i absence of hydrogen. The weipht pain increased with increasing exposure time and 

, with increasing temperature of nickel specimens, and reached a maximum at 950C. 

: With further temperature dacrease to 1600C, the weipht pain decreased because of a 

; decreased aluminum transfer to the nickel surface associated with a higher stability 

| of aluminum chlorides. The diffusion layer formed in 1 or 5 hr deposition at 900C 
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was 50 or 100 p thick, respectively, and consisted of the a-solid solution of 


| aluminum in nickel with a respective lattice parameter of 3.526 and 3.546 A. The 
i diffusion layer formed in 3 hr at 950C deposition temperature and 1000C evaporation 


temperature was 195 uy thick and consisted of the B-phase (NiA1), Ni,Al and the a-solid | 
solution of aluminum in nickel. Oxidation tests for 25 hr in air at D0, 1100 and 12000 
showed that the oxidation rate of the diffusion layer is much (65—70% at 1200C) lower! 
than that of uncoated nickel. Orig. art. has: 5 figures. , j 

. | 
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jefAUTHOR: Prokoshkin, D. Aei Vasiltyeva, Yo. V.i Caudarev, 1, F, 


ORG: none 
TITLE: Investigation of creep in niobium alloys by the torsion method 


SOURCE: AN SSSR. Institut metallurgii. Svoystva i primeneniye zharoprochnykh 
splavov (Properties and application of heat resistant alloys). Moscow, Izd-vo Nauka, 


1966, 124-127 


TOPIC TAGS: niobium base alloy, creep, titanium containing alloy, boron containing 
alloy, molybdenum containing alloy, torsion stress 


ABSTRACT: Tho investigation was made on samplos of niobium with 5, 8, and 10 weignt | 
percent molybdenum, alloyed with titanium (up to 10%), boron (up to 2%), and zirconiun | 
(up to 40%). <A figure shows the dependence of the deformation on time for different 
.|temperatures, obtained by conventional and temperature cycle methods for 4 niobiun : 
'F4alloy with 5% molybdenum and 0.5% boron. The closeness of the values of tho creep 
rate at the same temperature, by the two methods, indicates that the temperature cycle -— 
method can ba used even in the case of complex alloys. ‘To obtain comparative values j 
of the creep rate, the temperature interval of the experimants was varied somewhat as 
Va function of the composition of the alloy. In particular, alloys containing 19% — 
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| 
[titanium and 10% zirconium were tosted at lower temperatures. 4 second figure shows a 
isemilogaritnmic plot of the dependence of the deformation on temperatura for + larg 
| number of different alloys. The values of tho effective activation enorgy for c 

{can be determined from the slope of the straight on the plot. On the basis of the 
;@xperimental results the conclusion is drawn that it is not possible to establish a 

leeproiation botwoon tho activation onorgy for tho croop and tho activation energy for 


‘jautodiffusion. Orig. art. hass 3 figures. 


SUB CODE: 11/ SUBM DATE: 10dun66/ ORIG REF: 006/ OTH REF: 005 


4 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220014-1" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220014-1 
NE a ra GY EE ai EAS ee ave 


wren on eens seer tematie SEE BEEMAN SESE CRIN LS RRR eTeR eee 


= 


“ACC NR: AP7006204 re ~ SOURCE CODE? UR/0363/67/003/001 /0087/0093” 
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| TITLE: Isothermal sections at 600 and 750°C 4 

(apices Wace 50°C of the molybdenum titaniun-zirconiun 
SOURCE: AN SSSR, Izvestiya. Neorganichoskiyo matorialy, v. 3, no. 1, 1967, 87-93 

TOPIC TAGS: molybdenum alloy, zirconium alloy, titaniun alloy, alloy phase diagram 


: ABSTRACT: 


ogenecus 
was found in the section at 600°C 
Pre cies small part 
anium cornor (soo Fig, i), |7 
Hag : n into two solid solutions occurs at an eaniatonié 
Pee and 61 at. $M. wo three-phase regions, Bj + fo + band at 
, Side the heterogeneous region. ‘The & phase extends up to 13 at. 4 Ti 
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ORG: Institute of Metallurgy AN SSSR (Institut metallurgii AN SSSR) 


TITLE: The structure and properties of niobium-tantalum alloys containing tungsten 
and molybdenun . 


j 
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 12, 1966, 21-2) H 
and inserts facing pages 18 and kg 
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TOPIC TAGS: niobium jventalum alloy, molybdenum containing alloy, tungsten containing 
alloy, alloy structure, shiny [proper Y [rrwelak 


ARSTRAGCT: 


H 
t 
| 
(5% of each) on the microstructure and room and high-temperature hardness 
of niobium-base alloys has been investigated. The alloys were melted from | 
99.4%-pure niobium, 99.75%-pure tantalum, 99.65%-pure molybdenum and 99.95z= | 
pure Cungsten in a nonconsumable (tungsten) electrode, vacuum-arec furnace Ie 
in an argon atmosphere. Alloy ingots were annealed at 1700C for 50 hr. : | 
It was found that the microstructure of cast Nb-Ta alloy had the typical 
Structure of a single-phase solid solution. With increasing tantalum Vs 
content, the substructure became more distinct. As-cast Nb + 5% Ta + 5% Mo : 
and Nb + 10% Ta + 5%_Mo alloys also had a sing] Tphase structure with | 
2 UDC: 620: 
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‘ elongated grains and traces of dendritic segregation. A noticeable ; 
segregation of impurities was observed in Nb + %Tat+ GW and No + 10% Ta + 5Z W 
alloys. The respective hardness at 20 and 1000C of Nb + 10% Ta alloy was 
180 and 105 HV. Additional alloying with 5% molybdenum or 5% tungsten in- 
Creased the hardness to 198 and 127 HV or to192and 120 HV, compared to 150 and 
90 HV for unalloyed niobium. The creep rate (calculated from the results of 
hot hardness tests) of alloys containing molybdenum and tantalum was the 
" ‘ See a, OO ee 


Fig. 1. Composition dependence of 
creep rate (Vd) of Nb-Ta, Nb-Ta~Mo 
_ and Nb-Ta-W alloys at 1000C 


- 
5 
| 
| 
| 


lowest and that of alloys containing tantalum and tungsten the highest 


(see Fig. 1). . Orig. art. has: 4 figures and 2 tables. [ 
j : H 
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TITLE: Investigation of the oxidation of tungsten-niobiun alloys 
SOURCE: AN SSSR. Izvestiya. Metally, no. 6, 1965, 161-167 


TOPIC TaGs: oxidation, tungsten containing alloy, niobium containing alloy, x ray 
spectroscopy, oxidation kinetics 


ABSTRACT: The effect of alloying tungsten with niobium on the oxidation propertien of 
tungsten was investigated. The investigation supplements the results of D. A. 
Prokoshkin, Ye. V. Vasil'yeva, and I. Yu. Lazareva (Kinetika okisleniya splavov 
vol'frama gs niobiyem. Sb. Issledovaniya metallov v zhidkom i tyerdom sostoyaniakh. K 
4+f0-letiyu so dnya rozhdeyjya akad. I. P. Bardina, Izd-vo. Nauka”:1964, 241). The 

“| Qgidation kinetics and xray spectra of the formed oxides of tungsten-niobium alloys 
‘}edntaining 1--50 wt % Nb were studied at 900, 1000, 1100, 1200, and 1300C. The 
experimental results are summarized in &raphs and tables (see Fig. 1). The alloy 
containing 30 wt % Nb had the greatest resistance toward oxidation. It is concluded 
that the beneficial effect of the addition of Nb to W results from the formation of ,7 
phases which exhibit stronger interatomic bonds and from the character of the oxide | 
scale and subscale. : 
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Fig. 1. Change in the tungsten (1) and niobium (2) 
| 


content in the oxide scale at an oxidation .temperature 
of 12000 as a function of the niobium content in the alloy. 


Orig. art. has: 2 tables and 5 figures. 
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ne Higher Technical School im. N. E. Bauman (Vyssheye tekhnicheskoye uchilishche) 
| VITLE: Investigation of some properties of niobium alloys 

SOURCE: IVUZ. Tsvetnaya mtallurgiya, no. 3, 1966, 116-122, and insert facing p. 122! 


TOPIC TAGS: niobium, niobium alloy, molybdenum containing alloy, titanium containing 
alloy, boron containing alloy, zirconium containing alloy, alloy property 


t 
ABSTRACT: The microstructure, room- and high-temperature hardness, oxidation and | 
creep resistance, specific weight and electric resigtance,have been, investigated in | 
Nb + 5% Mo alloys additfonally alloyed with 10% Ti}! 2% Bidna 2% 2r./!the alloys were | 
melted from 99. 78%-—pure » 99.95%-pure Mo, 99%-pure B and 99.9%-pure Ti ena Zrina } 
nonconsumablie electrode arc vacuum furnace, d homogenized in a vacuum of 107" ~m Hg 
for 25 hr: alloys with Ti at 1ho0c and otheg alleys at 1600C, Cast and annealed 
Nb-Mo and Nb-Mo-Ti alloys had a single-phase crostructure without noticeable dendritée— 
liquation. Alloying with boron brought about a clearly defined dendrite structure | 
which remained after the addition of zirconium. Annealed alloys with boron contain: i 
segregations of a boride phase with a eutectic. Alloys with zirconium conteined dia- i 
persed phases with a very complex composition. As the composition of the alloys | 
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| became more complex with each successive alloying, the specific weight of the ailcys i 
j decreased continuously from 8.67 g/cm} in the initial Nb+5% Mo ulioy to 7.75 g/cm? 

| in No+5% Mt10% Tit2% B+2% Zr alloy. Simultaneously, the electric resistivity increase 
| continuously from 18.8 to 44.0 yohm:cm, which is explained by the lattice distortion 
| and increasing scattering of electrons. A similar continuous increase wes observed 
i in the hardness of the alloys, which increased from 156 HB in Nb+5% Mo alloy to 376 
| HB in the most complex Nbt+5% Mo+10% Ti+2% B+2% Zr alloy, compared with 115 HB in 

H annealed pure Nb. Hot hardness was measured in the 600—1100C range (see Fig. 1). 
b 
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oD: Fig. 1. ‘Temperature dependence of the hardness 
“950 of niobium and niobium alloys 
O3. - - 
3" 1 = Nb; 2 = Nbt5% Mo; 3 ~ Nb+5% Mot+l0% Ti; | 
S150 = Nb+5% Motl0% Tit2% B; 5 - Nb+5% Mot+l0% Ti+ | 
% 2% B+2% Zr. 
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hot hardness showed that poron-cont aining 
alloys had alow rate of creep, although their hot hardness increased significantly .° 
with increasing temperature. This is explained by the strengthening of the solid 
solution with molybdenum and by the formation of fine dispersed boride precipitates i 
which block the shear planes. The oxidation resistance of niobium is mos t etfectively| 


increased by alloying with Mo and Ti, which forms (Nb, me fones solid solution and 


a 5Nb2 05° 2Ti 02 compound with monoclinic structures in the scale. Because diffusion i 
of oxygen througn the lattice of these phases is much sloger than through the Mika \ 
of B-Nb205 scale om unalloyed niobium, the oxidation rate of the alloys with Mo! | 
TM is significantly lowered. Alloying with B and Zr in the amounts investigated 
(2% each) had no substantial effect on the oxidation resistance of the alloys. Orig | 
art. has: 1 figure and 2 tables. MS | 
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Strength and plasticity of alloyed steels following 4 low- 
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TITLE: Niicieecetaes and oxidation resistance of the alloys of Bisbiva) ith 


¥ BS 4/ 4 


‘SOURCE: Problemy bol'shoy metallurgii i fizicheskoy khimii novykh splavov (Pro- . 
‘blems of large-scale metallurgy and physical chemistry of new alloys); k 100- 


letiyu so dnya rozhdeniya akademika M. A. Pavlova. Moscow, ’-Te Ixd-vo Nauka, 1965, 


: rd 


aten is an giant. ‘that toughens niobium. In most ‘cases, iguavae: 
ya digplay inaufficient resistance to oxidation; this can be remedied. 
ying with Al and 71. What is siore, Ti aleo improves the plasticity and 


leads to enbrittlement! of the . bases. In this: connection, ° the 
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1 of from -1 to 3.5%, with the object of determining the effect of W and Ti on the’ 
| Oxidation resistance of the binary Nb-¥ alloys at 1000, 1100, and 1200°C. The 

‘alloys.were prepared from pure metals a& tungsten-electrode arc furnace with 
an argon atmosphere, and annealed (homogenized) at 1400-1600°C for 50-200 hr. The 
‘microstructure of the alloy ingots was dendritic, with uniform grain size. Since 
part of the specimens was charged in polished form into the furnace, annealing 
resulted in thermal etching which revealed certain features of the microstructure. 
Individual grains displayed characteristic striation which on some acquired the 
form of spirals following the tracks of the branches of former dendrites. There 
is not yet a unified theory accounting for the nature of guch effects; many 
factors are involved: the atmosphere in which the thermal etching takes place, 
and particularly its content of "active" agents -- 05, Ho» H70 (vapors), H,S, i 
etc., and their partial pressure. In addition, test temperature, the nature of ie 

|: 

1 

| 


| 


the metal investigated, crystallography of the specimen, and other characteris- 
tics also are of major significance. In its ultimate appearance, following re- 
polishing and etching with a reagent consisting of H2S0,, HNO,, and HoF2, the | 
microstructure of all the alloys represented a monophase solid solution. Oxi- 
dation resistance of the alloys was determined according to weight gain per time | re 
unit by means of periodic weighing following exposures of 1, 2, 3, 5, and 10 hr [ m8 
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to temperatures of 1000, 1100, and 1200°c in a silit furnace with an air atmos- 
Phere. Findings: as W content is increased from 5 to 10 wt.%, the oxidation rate 
decreases (from 19.2 mg/cm¢-hr to 10.5 mg/em*-hr). In alloys with 15 wt.% W the 
pattern is somewhat different: at 1000°C the oxidation rate increases, while at 
1100 and 1200°C Lt decreases. Alloying with 5 wt.% Ti produces a very marked da- 
crease in oxidation rate. Thus, the oxidation rate of Ti~containing alloy at Oe at 
1000°C is 5.6 mg/em*-hr and at 1100°C, 6 mg/cm?-br. The scale from specimens oxi- ie eens. 
dized at 1200° was pulverized and subjected to a X-ray analysis. At oxidation - | ‘ 
temperature of 1200°C niobium oxide was thus found to consist of B-Nbj0, with a = 
monoclinic lattice and parameters: a = 20.39 A: b = 3.82 A; c= 19.442; 

@ = 115°89'. Roentgenograms of all the alloys clearly displayed B-Nbo0. lines: 
there were no other lines, Apparently, the scale represents a solid so ution 

on B-Nb205 base, containing oxides of the alloy elements. The ion radius of W is | ae 
shorter than that of Nb (0.62 vs. 0.66 &). Apparently, the dissolution of W in ts — 
Nb 05 results in a decrease in volume of the scale owing to substitution, i.e. the -—— en 
vorune ratio of the oxide to the metal decreases; this results in a more compact- | 
ly adhering oxide film with enhanced protective properties. Moreover, according | ' 
to Wagner's theory, the addition of an alloy element with a higher valence than '-—— ‘@ 
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that of the base should cause an increase in the number of free electrong and a 
decrease in the number of lattice defects. This leads to an increase in electron 
conduction and decrease in ion conduction, i.e. in diffusion rate. The valence 
of W (6+) exceeds the valence of Nb (5+). Accordingly, W is bound to augment the 
oxidation resistance.of Nb. The presence of Ti causes the formation of the solid 
solution TiO, in the Nbo0. of the scale. Apparently, the dissolution of Ti makes 
the scale's lattice less favorable to the diffusion of oxygen ions than the lat~- 
tice B-Nb,05. Orig. art. has: 3 figures, 3 tables. ~ 
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~ SOURCE: Problemy bol 'shoy mMetallurgit i fizicheskoy khimii novykh splavov 

(Problems of large-scale metallurgy and physical chemistry of new alloys); 

k 100-letiyu go dnya rozhdeniya akademika M. A. Pavlova. Moscow, Izd-vo Nauka, 

' 1965, 118-124 i 
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L TOPIC TAGS: niobium alloy, tungsten containing alloy, high temperature oxida- 
| tion, oxidation kinetics, gas diffusion, metal scaling - : 
} Sear 


ABSTRACT: Alloys of Nb with W are of major interest,. since W markedly’ enhances | 
| 


' point, the authors investigated the oxidation kinetics of Nb-w alloys containing 5a 


| 

i 

sistance of Nb -- are extremely contradictory. In an effort to clarify -thig 

| 0.5 to 40 wt.%w, at temperatures of 1000, 1100, and 1200°c, by. heating alloy 
| , . At 
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specimens in the air for 1, 2, 5, and 10 hr, while at the same time continually 
weighing them. It wag found that the time-dependence of the weight gain due to 
oxidation obeys a parabolic law in the initial stage (Fig. 2), During this stage 
the oxidation rate is determined by the rate of Oo diffusion through the oxide 
film forming on the alloy's gurface. The thickness of the oxide layer increases 
in accordance with the Parabolic law until, owing to the great difference in the ‘ 
unit volumes of the metal and oxide, there arise considerable stresses which lead | : ‘ 
to the cracking of the oxide and its peeling from the metal, whereupon the time- | : = 
dependence of weight gain begins to obey a linear law. Noteworthy is the anoma- | 
ence of the oxidation rate: thus, at 1000°c ; oe 
this rate ig higher than at 1100°c. At 1200°C the oxidation Yate increases some- i 
what and approaches the values obtained at 1000°C. X-ray analysis established that! : 
'} under these conditiong the oxidation rate of the alloys ig chiefly determined by | 
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| lution (Nb, W)90cs. Thus, the reason for the decrease in the oxidation rate Of the is 
alloys is that’ the diffusion of oxygen across the scale's lattice leads to a de- 
crease in the oxide-to-metal volume ratio, hence resulting in a decrease in the | 
peeling of the oxide film off tha metal, Hence, by the same. token, the observed | ___ 
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SOURCE: Probleny bel 'shoy metallurgii i fizichéskoy khimit novykh splavoy 
of 


k 100-letiyu a9 dnya rozhdeniya akademika M, A, Pavlova, Moscow, Izd-yo Nauka, 
1965, 125-129 


TOPIC TAGS: niobium base alloy, boron containing alloy, alloy phase diagram, 
high temperacure oxidation, x ray analysis Pe 
ysis 


ABSTRACT: ‘The Properties of alloys baged on the Nb-B system are virtually un- 
known although the constitution diagram of the binary Nb-B system is known 

(H. Novotny, F, Benezovsky, R. Kieffer, Zts. Metallkunde, 50, 7, 417, 1959); 

this diagram Provides no definite information on the solubility of B in Nb and 
vice versa, since the solubility lines i both caseg are plotted in broken-line 
form. It is also known that the oxidatiod ‘rate of Nb at 600 and 800°c decreases 
88 a result of alloying with B. But no other data on the Properties of Nb-p alloys | 
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i 
i 
| ave available. To fill this gap, the authors investigated the properties of the | 
alloys of Nb with 0.01, 0.05, 0.1, 0.5, 1, 3, and wt.% (increasing the B con- 
| tent above 5 wt.% leads to a marked embrittlement! of the alloys). The micro- | 
structure of homogenized specimens of the alloys was examined with the aid of an | 
| etching agent consisting 1 part HNO; + 1 part HF. It was found that the phases | 
| Over the grain boundaries visible in the ingot structure of the alloys con- | 
; : taining upward of 1% B became completely dissolved during homogenization anneal- | 
| ‘ing, with a marked polygonization. At 3% B the microstructure is characterized 
_ by a finer grain compared with the alloy containing 0.1% B. Boron markedly re- | 
' _ duces the density of the alloys, despite its relatively small content. Reason: 
A ' the extremely low density of B (2.34 g/cm3) and boride compared with the density | 
of niobium (8.57 g/em3). Oxidation. resistance was determined by periodic weigh- | 
: ing following exposure to air at 1000, 1100, and 1200°c for up to 20 hr. The 
‘ oxidation products were subjected to X-ray analysis. At a B content of up to 1% | 
‘the oxidation rate of Nb rises considerably (~130 mg/cm?, whereas any further = 
increase in the B content of the alloys leads to a decrease in this rate. Accord- | 
ing to X-ray findings, the structure of the scale of Nb with 1% B is a high~ten- 
‘perature modification of B-Nb0s; hence, the sharp increase in oxidation rate ca 
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| cannot be attributed to any changes in the scale structure and apparently is due 
| to its microstructural features, particularly the large amount of second phase. | if 
| The decrease in oxidation rate when the B‘content is raised above 1% is to some | 
| extent associated with the change in the structure of the alloys. Alloying with 
| even small quantities of B (0.01 and 0.05%) causes a sharp increase in the hard- 
| ness of Nb at room temperature but produces no effect at 1000°C -- unless the 

| boron content is raised to 2% and higher. The higher the B content is, the 

| lower is the rate of creep Re the alloy. Orig. art. has: 4 figures, 1 table. 
wn 
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TITLE: Effect of cold workin Con the civaicet propertiog and fine structure of 
steel subjected to thermomechanical treatment . ; 


{ 
SOURCE: Stal', no. 9,- 1965, 846-848 


DOPIC ‘TAGS: cold working, spring steel, metal hardening, plastic deformation, 
| mechanical heat treatment/ 55 ring steel 
| r / ARG spring s 4 ass 


ADSTRACT: The hardening that occurs in steels following their thermomechanical’ a 
treatment (TMT) is usually associated with the rise of a special fine structure ae. 
wi GPPROMED GOR RELEAS Etc 0:7 4k 4 ADOile sporOlAg RDRBEOG 5 SR GO 134382200 Ba 1% 
. Hence it may be expected that on additional treatment of the fine structure 
(e.g. by meana of limited plastic deformation) the properties of steel pravious- 
‘ly subjected to THT should also markedly change. In this connection, the authora 
investigated the effact of cold plastic deformation on tha properties of spring 
steel 55KhRG (0.52% C, 0.9% Cr, 1.1% Mn, 0.005% B) following its high-texperature 
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thermomechanical treatment (HTTMT), on utilizing the hereditary hardening effect 
(the "reversibility" effect) which consists in that if steel, following its 
HTTMT, is tempered to a hardness allowing its aachining vith cutting tools, its 
reheating without deformation and tempering causes it to re-acquire the proper- 
ties it had acquired directly following HITMI, i.e. the effect of the original 
work hardening is stably retained. In this particular case, "direct" HTIMT was 
- carried out at 950°C with deformation by rolling leading to a:50% reduction of 
area. Inmediately after deformation the steel was quenched in*oil. Subsequently, 
the specimens were tempered at 200-600°C; prior to tempering soma of the specimens 
were cold-rolled with a 5% reduction in area. Reheating of the specimens produced 
the "hereditary hardening effect," i.e. restoration of the high level of strength 
properties, except in the specimens subjected to the cold plastic deformation 
with 5% reduction in area, which shows that even a limited degree 0. cold work- 
ing eliminates the "hereditary hardening effect" by disturbing. the uniformly 
distributed and stabilized systems of dislocations. The charactér of change in bass 
properties corresponds to the change in fine structure. The ,phydical widening of 
the diffraction lines of the atomic planes of a-solid solution is greater with~- 
out than with such cold working, in auch cases. Orig. art. has: 35 figures, 
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Properties of ferritic iron-aluminum alloys. Trudy Insc. met. NGelhs 
68-77 63 (MIRA 1728) 


de Chlen=kerrespondant AN SSSR; otvetslvennyy redaktor zhumala 
“lrudy Instituta metallurgii" (for Samarin). 
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AUTHOR: Bratenko, V. N.; Zudin, N. F.; Prokoshkin, D. A. 


TITLE: Influence of alloying on hardening of chromium-manganese austenitic 
steels 


CITED SOURCE: Sb. Issled. po vy*sokoprochn. splavam nitevidn. kristallam. 
M., AN SSSR, 1963, 178-183 Ws 


TOPIC TAGS: alloying, hardening, chromium steel, manganese steel, 
austenitic steel 


TRANSLATION: Investigates influence of alloying of Ti, V, Mo, and Won strength - 
and plasticity of Fe-Cr-Mn steel (19% MN, 12% Cr and 0, 2% N) in interval 20-700°, 


‘ ‘With increase of content of V,,o+ increases at room temperature and plasticity : 
. , worsens. Introduction of W and Mo little affects indication of. the.characteristic.. 
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|SOURCE: AN SSSR. Institut metallurgsé,’ tasledovantya metallov. 
ghidkom i tverdom sostoyaniyakh (Research of metels in liquid and 
solid etates), Moscow, Izd-vo Nauka, 1964, 241-247 


.,-{TOPIC TAGS: Cungsten niobium alloy, tungsten oxidation, tungaten 
niobium alloy oxidation, tungsten alloy oxidation kinetics 


ABSTRACT! Experimenta have been conducted to determine the kinetics 
[Of oxidation of binary tungsten-ntobtute alloys: containing fron 1 to vee 
(| 50% Nb, Alloys were melted from 99.95% pure ‘hur geten:and?99.7AZ-nure lost 
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30% Nb follows the parabolic rate as in the case of unalloyed tunge= 
‘Sten. . The alloy with 30% Nb was found to be the most resistant to 
joxidation, Its weight gain inl pr amou:.ted_teLh.2-mg/em*—-at—10006: 
oa cn “Y100¢,- 27.2 mg/cm? at=1200C, and 55-mg/cen2 at 1300C, 


nd.50% Nb are Jess oxidation- resistant then alloys 
; More resistant than alloy with 10% Nb. ‘The oxide 
layer of elléys with 1—20% Nb has-a laminated structure; the oxide 
» {layer of alloys.vith 30, 40, and 50% Nb consists of fine lanellas, 
|The alloy with 30% Nb -has the thinnest oxide lsyer. The oxide layers 
‘ton all alloya tested adhere more tightly to the metal than in the — -} ':: 
cage of unalloyed tungsten; nevertheless, they can be removed easily.!” 
The tungsten content in the. oxide layer gradually decreases and that |: 
of niobium, increases in proportion to Nb: alloying. The oxidation 
temperature has little effect on the content of Wand fh in tha avitaa! 
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AUTHOR: Vasil! yevey Ye. oe Prokoshkin, D. he: 


- SITLE: Properties of ternary niobiua-tantalum-souybdenue alloys 

2 SOURCE: AN SSBRs ‘Inetitut: motallurgii eee “Tasteaovaniva metallov v 
- ghidkow 1 ‘tWerdon "soaboyaniyakh Prieraareh of metals in liquid and 
solid states). Moscow, Ind-vo Nauka, 1964, 2h6-254 


_ TOPIC TAGS: etopiun: niobium. alloy, alloy property, tantalum SQuc eine 
ine. alloy, melyboenum: containing akloy” ek 


- ABSTRACT: “fen. ‘Wo-Mo-Ta ‘alloys outa he: 10% Mo: andy. 25—-15 wt% Ta - 
“were investigated. The alloy. specimens were meltediin an are furnace 
in argon and annealed at 2000C for 10 hr (also in on argon atmosphere). 
- Mieroscopie examination showed: that all the alloys had a one-phase 
structure of 4 solid solution. The specific. gravity of the alloys 
varied, depending on the composition, from 8. 748 +0 .9,400 g/cm*, in- 
creasing with tantalum content. The oxidation tests conducted at 
2000, .1100,. and 1200C for a total of “21 hr showed that. the oxidation 
at the beginning tS de a peeeneits rate which later became linear. — 
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- molybdenum oxides in “B-No05. The hardness of alloys at 
temperatures. and the creep strength at -1000C increased with increasing 
-- tantalum content. Orig. art. has: 5 figures and 3 tables. : 
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Investigating the diffusion of niokel in nickel-copper alioys. issl. 
po zharoproch. splay. 10:44-46 '63, (MIRA 1732) 
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Investigating the process of the plastic deformation of chromium at high 
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Investigating the kinetics and the mechanism of the oxidation of 
niobium-molybdenun alloys. Issl. po zharoproch. splav, 10:233-239 
163, (MIRA 17:2) 
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Properties of alloys of the system njobium - tungsten - titanium. 
Issl. po zharoproch, splav. 10:219-225 '63, (MIRA 17:2) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220014-1" 


REE ROVED roe RELEASE: eh Botella broeficear a dusted tetas eae 1 


Se eae ea eee 63e8 Sens BEG AE Se SS 


SSS 


PROKOSHKIN, D,A.; ARZAMASOV, B.N.; Prinimal uchastiye V.A. Srostrem 
Investigating the system chromium - tungsten by the thermal diffusion ~ 
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_PROKOSHKIN, D.A.3 BANNYKH, 0.A.; KOVERNITSYY, Yu.K.; ZUDIN, I.F. 


Investigating the phase constitution of chromium-manganese-alumimim 
steel. Is#l, po sharoproch. splav. 102138143 '63. 


Chromium-manganese-aluminum austenitic steel. Ibid.:144-148 
(MIRA 17:2) 
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PROKOSHKIN, D.A.; SIDUNOVA, Q.I. 


Investigating the system chromium — molybdenum by the thermal diffusion 
method. Issl. po zharoproch. splav. 10:229-232 '63. (MIRA 17:2) 
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D. A. Prokoshkin and others, Magnetic, optical, and other properties 
of refractory elements and the oxidation resistance of beryllides of 
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Title: Seminar on refractory metals, compounds, and alloys (Kiev, 


April 1963). 


Source: Atomnaya energiya, ve 15, no. 3, 1963, 266-267 
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ARZHANYY, P.M.; VOLKOVA, R.M.3 PROKOSHKIN, D.A._ 


Investigating the kinetics of oxidation and the structure of 

certain high-melting metal oxides. Issl. po zharopr,’ splav. 9 

¥}2-183 62, (MIRA 16:6) 
(Oxidation) (Alloys—Thermal properties) 
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(Niobium-beryllium alloys) 
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Oxidation of certain niobium-base binary alloys. Issl, po zharopr. 
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(Niobium alloys) (Oxidation) 
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(Molybdenum alloys) (Case hardening) 
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ARZHANYY, P.M,3; VOLKOVA, R.M.; PROKOSHKIN, D.A.; Prinimali uchastiye: 
PETROVA, R.V,z.IL'YASHEVA, H.A. 


i in niobium. 
Investigating the diffusion of silicon and titanium . 
Trudy Inst. met. no.11278-82 162. (MIRA 16:5) 

(Niobium-—Metallography) (Diffusion coatings) 
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Connection between hardness and mechanical properties of 
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(Metals—Testing) (Hardness) 
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Kinetics and the mechanism of niobium oxidation. oi Inst, 
met. no,13?143-151 163. (MIRA 16:4 
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BYSTROV, L.N. (Moskva); IVANOV, L.1.(Moskova); PROKOSHKIN, D.A, (Moskva) 5 
Prinimal uchastiye KARPOV, F.F., student 


Cregp of copper and copper—nickel alloys under torsion, Iav. AN SSSR. 
Otd. tekh. nauk. Met. i topl n0«53197=209 S-0 162, (MRA 15:10) 


1. Mosxovskiy gosudayptvennyy pedagogicheskiy institut imeni Lenina 


(for Kaprov). 
(Creep of copper) (Torsion) 
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_PROKOSHKIN, D.A. (Moskva); VASIL'YEVA, Ye.V. (Moskva) 
Process and products of the oxidstion of niobiumwtitaniun alloys. 
Izv. AN SSSR.Otd.tekh nauk. Met. i topl. no.5:151-156 S-O'&, 
(MIRA 15:10) 
(Niobiumtitanium alloys——Metallography) 
(Oxidation) 
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____PROKOSHKIN,D,_A, (Moskva); MATVEYEVA, M. P. (Moskva)s PLATOV, Yu. M. 
(Moskva) 


Observing dislocations in cast and deformed polycrystalline 
chromium, Izv. AN SSSR, Otd, tekh, nauk, Met. i topl, no.6: 


107-111 N-D '62, 
eo ) 


(MIRA 16:1) 


Dislocations in metals 
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On the Stability or chrome -manganous Stes] || A006/A10} 
Upon the amount of the Magnetic Dha 


Se€ was Studied by mcrostructuray and mazne- 
tometric methods, The magnetic phase was determined On Specimens : 
eter and 5 mm length, Cut out of i 


N was the Strongest susteni te-forming Glement , 
17 - 20% Cr, i2 - 1os ee rf 
phasa austenite s 
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tenite, In s 
even at high 
Stable during 


‘ s Temain 
a5 in Khi7glo Steel alloyed With Cu, Partial) 
transformation takes Place after Preliminary plastic de ormation There are 
10 references , 


I. Strebkoy 
[Abstracterts note; Complete translation] 
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AUTHORS : Bystrov, L.N., Ivanov, Lele and Prokoshkin, DA. 
(Moscow) Sea ihe eu Nvcalee aipeaseciel 


TITLE: Creep of copper and copper-nickel alloys in torsion 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk« Metallurgiya i toplivo, . 
no. 5, 1962, 197 = 209 


TEXT: The paper reports the results of an investigation on 
creep of copper and copper-nickel alloys with 0.5, 1.0, 10, 20 
and 30% Ni. Cylindrical test pieces were machined from vacuum— 
melted, forged and then cold-rolled materials. Torsion creep 
tests were conducted at 450 - 1 100 “¢ under stresses ranging 


from 3.94 x 10? to 27.2 x 10° d sevens Each test piece was” 
given a 20-min anneal at 1 050 C before the tests. The results ee 
‘obtained for copper are reproduced in Fig. 1, where 


log(sTy*”) is plotted against 1/t.104, curves 1-6 relating to 


tests conducted under stresses of 1 ~ 40 kg/em>, 2- 65, 3 - 89, 
k ~ 133, 5 - 205, 6 ~ 276 (e€ is the creep rate, deg/sec, 
Card 1/83 
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th is the elastic 

It will be Seen t 

critical value, 

Straight lines, 

the applied Stress, 

Copper equal to 46 ry near to the 

f-diffusion of copper. 

reep was found to be 


the experimental 
tionship to an 
ecreasSing stress, Creep curves 
time, (t i } for copper Specimens 
ress of 40 kg/cm (graph a) and 
i It will be seen that, 
nditions of Constant 
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Creep of copper .... E19 3/ E383 


grain-boundary Slide. The departure of the log(eTp?°7) Versus 


1/T x 104 relationship from linear was also observed in the case 
of copper~nickel alloys Containing less than 10% nickel; the 
effect was confined to test Pieces tested under low Stressos. <A 
large part of tha prosent Paper is concerned With the physical 
meaning of the step-like change in the rate of creep mentioned 
above, which is associated with the departure of the 


log(eTp?*4 versus 1/T x 1o# relationship from linearity. The 


following~ explanation Was postulated: the field of stress of 
dislocations piled up against the grain boundaries will increase 
with increasing deformation in proportion to the number of these 
dislocations. The field acts, on the Frank~Reed 
Sources, reducing the number of I 

on the other hand, 

‘boundary disloca 


AS a result, 
Frank-~Reed 
sharply increases. 
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3/659/62/008/000/009/028 


1048/1248 
AUTHORS: Prokoshkin, D.a., and Zakharova, M.I. 
Seneca et PAO 
TITLE; The isothermal section at 1200°C of the phase diagram a 


for the systein niobium-molybdenum-chromium 


SOURCE: Axademiya nauk SSSR. Instityt metallurgii, Issledo- 
vaniya po zharo,rochnym splavam. v.8. 1962. 70-74 


TEXT:. Alloys of the niobium-molybdenum-chromium system were 

tempered at 1200° and subjected to a series of microstructure, 

x-ray, and hardness studies; the results are summariced in the 

form ot the isothermal section at 1200°, and of graphs showing the " 
variations in the lattice parameters of the various phases as a ‘ 
function of the Cr content. The solubility of chromium in niobium ~~ 
at 1200° is 11% (all percentnwes given are atomic), that of Nb in 
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3/659/62/008/600/009/028 
1048/1248 
The isothermal section.... 


Cr is 2%. In the binary Mo-Cr system, all alloys containing 10-15% 
Mo consist of a Sin.jle phase with a b.c.c. lattice, In the ternary 
system Nb-Mo-Cr, all alloys containinz above 50% Mo are composed of 
a Sin.le phase with a b.c.c. lattice, designated as the & (p) phase. 
Another single phase with a narrow range of homogeneity id confined 
within the points 62-68% Cr on the 0% Mo line and 11% Mo on the 61% 
Cr line; the structure of the phase corresponds to that of the 
intermetallic compound NbCro, and it is desiemated as the phase, 
The % and 3% phases exist in the Nb-rich 2nd the Cr-rich corners of 
bias isothermal section, a aie are three two-phase 

=<nd one three-phase recsions: a+ + ~ + 

are 4 figures, . P, = ee Pets diners 
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$/659/62/009/000/024 /030 
1003/1203 

AUTHORS Prokoshkin, D. A., and Vasil’yeva, E. V 

TITLE: On the oxidation of sime binary niobium-base alloys 

SOURCE. Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam 


v. 9. 1962, Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 164-171 


TEXT. There 1s little data in the literature on the structure and on the properties of the scale formed on 
niobium-base alloys. The influence of Ti, V, Cr, Si, Ta, Mo, W, Al, and B on the resistance of Nb alloys to 
scale formation was investigated by determining the weight increase in samples after they had been heated in 
the air for 1, 2, 3, 5, and 10 hours at 1000°, 1100°, 1200° and 1300°C. An X-ray analysis of the scale was 
then conducted. The resuits show that the alloying of niobium leads to a change in the diffusion of oxygen 
through the scale formed, to the formation of new phases in the scale, and to changes in the plastic properties 
of the scale. Alloying also changes the crystal parameters of the scale and of the adjacent layers. In the 


discussion, A. I. Dedyurin reported on his investigations on ternary and on more complex niobium-base alloys 
There are 2 tables and | figure. 
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: oa $/659/62/ 009 ;000/025/030 
1003/1202 
AUTHORS Prokoshkin, D. A., and Arzamasov, B N 


TITLE A circulation method of inmpregnation molybdenum with some elements 


SOURCE Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam 
v 9 1962. Matertaly Nauchnoy sessit po zharoprochnym splavam (1961 g ), 177-183 


TEXT. Molybdenum alloys may only be used as heat-resisting materials after their surface has been give: 
4 proper protection against oxidation. In this work the results are given of heating molybdenum alloys with 
chlorides of silicon, aluminum, zirconium or chromium in gaseous mixtures of hydrogen The reaction 
which take place on the surface of molybdenum during these precesses are. 


Mo + 2AICl, + 3H, ~MoAl; + 6HCI 
Mo + 3AICl, + 4.5H,- MoAl, . + 9HCI 
Mo + 0.5ZrCl, + H,» —05Mo,Zr + HCI 


A similar process carried out with chromium did not succeed. In this circulation process the hydrogen chloride 
generated in the above chemical processes is continuously reused as if serves as a carrier of the diffusing 
elements to the surface of the treated metal. A description of two schemes of apparatus for the conduction af 
of this process is given, as well as photomicrographs of the surface layers of molybdenum treated as ubove 
There are 7 figures and 1 table 
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Self-diffusion in chromium, Izv. AN SSSR, Otd. tekh. nauk. Met, 
i topl. no.2:104-106 Mr-Ap '62, (MIRA 1524) 
(Chromium--Metallography) (Diffusion) 
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§/123/62/000/015/005/013 
A052/A101 


AUTHORS : Arzkznyy, P» M., Volkova, R. M., Prokoshkin, D. A. 


naa 


‘TITLE: Oxidation kinetics of niobium and its compounds 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no- 15, 1962, 17, abstract 
15B105 (In collection: "Tssled. po zharoprochn. splavam". W. 7; : 
Moscow, AN SSSR, 1961, 214 - 220) 


TEXT: Niobium samples of the following chemical composition were investi- 
gated: 98.9% Nb, 0.4% Ta, 0.15% Pb, 0.13% Fe, 0.08% N, 0.09% 0, 0.01% Si and 
0.14% c. The diffusion layer was analyzed by metallographic, X-ray and X-ray 
spectral method and moreover, micronardness was measured. In the process of sa- ; 
turating niobium with Ti and Si, a diffusion layer of a complex structure and com- / 
position is formed. At 900 - 1,100°C a layer with a microhardness of about 
1,200 kg/mm is formed, and at 1,200 - 1,300°C 2 layers are formed, the thickness 
of the second layer being 5 - 6 microns. The thickness of diffusion layers depends 
- on the temperature and time of saturation. Ata constant eet temperature 
of 1,100°C this dependence can be expressed by the formula -© = 17t, where x is 
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Oxidation kinetics of niobium and its compounds AC52/A101 


the depth of the layer in microns and T 


investigation, the oxidation 
and Si was established. 


T. Kislyakova 


[Abstracter's note: Complete translation] 
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AUTHORS : Arzhanyy, P. M., Volkova, R. M., Prokoshkin, D. A. 
» ec a 
TITLE: Oxidation kinetics of niobium and tts compounds 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 84, sostract 61529 
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TEXT: The oxidation of Nb after its surface alloying with various elements 
was studied. The investigation was carried out on Nb of the following composi- 

tion (in %): 98.9 No, 0.4 Ta, 0.15 Pb, 0.13 Fe, 0.08 N, 0.09 0, 0.01 Si, 0.14 ¢, 
5.107? B. The hardness of the initial material was 200 kg/mm . Nb samples wer= 


saturated with Si and Ti. The diffusion layer was analyzed by metallographic, vi 
radiographic and radiospectral methods and also by measuring microhardness. In P 
the process of saturating niobium with Ti and Si, a diffusion layer of a complex y 


structure and composition is formed. At 900 - 1,100°C one diffusion layer of 
1,200 kg/mm microhardness is formed and at 1,200 and 1,300°C two diffusion 
jayers. The layer formed on the surface is Nb disilicide with Ti dissolved in it: 
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> Akademiya nauk SSSR. 
. . pri Gosplane SSSR. 
‘OPIC TACS: niobium alloy” 
- PURPOSE AND CCVERAGE: This beok’ examines the basic principles of the metallurgy _ 
of niobium and its alloys. It. reviews the physical, chemical, mechanical, thermal, 
“ fuclear, and engineering proverties of niobLun tS the possibilities for its appli- 
= J egtions In the lipht of mocern physical-chemi¢a! concepts, the phase diagrams of 
+. binary, ternary, and more conslex systems of niobium based alloys are descrited. 

© Information on the compositicn, structure, physical, mechanical, and enpineering 

: properties of alloys and their use is presented, Each chapter unifies the infermae 
tion on alloys of niobium with a proup of elements with similar physicel-cnemical 
properties. The characteristics of high-temperature oxidation are considered and 
the probleng of heat-resistant alloys are discussed. The mechanical properties of * 
alloys at high temperatures are deseribed. Congidersb’s attention is piven to the 
echeniams of deformation, | creer, failure, and highstenper? ai? oxidation. “-~ 
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ABSTRACT: The. drecit!s of additional alloying. of ‘the chromium=nickel* ‘ 
. jmanganese- austentic steel of the 14-6-9 type (FI-100) has been stu~ 
“died in an- attempt to increase the yield strength without affecting 
“the austentic structure, and consequently the ductility, at tempera- 
tures. fron 500C to.~196C. The alloying additions included 0.16-—6,22% 
Fae “OQ. 03-0. 16%, wl. 96 and 2.0% Cu, 22 Co, 1, a 1.80 and 2.03% W, or 
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Oe Se Steels were melted in. an induction furnace, forpned, ann ° 
ealod- at 11500, water quanched, and tested at reon tenperature and 
fat c196C, it:waa found that additional alloving with elementa forming 
substitutional solid solutions has no affect on. yield strength, 

;Alloying with elements forming interstitial solid solutions, and as 
jearbon and nitrogen, produces better-results, The increase of carbon: 
‘content, especially when combined with.addion of nitrogen raises the | 
‘Leld strength of of ‘steel,  Nowevar, while C and Wf have no adverse. 
7 effect on steel ductility at room temperature, they lower the notch 
. toughness. considerably at -196C when the content of carbon is increa- - 
ised to/0.07%. | Althourh the notch toughness remains at a satisfactory - 
“ilevel, it may drop below this level asa result of the precipitation 
OF carbides: occuring at the upper-level of operational temperatures, ve 
-j900G..° Ie follows ‘therefore that the steel under investigation, can~ | 
Mot serve as a lease forhigh~strength steels suitable for operation Po 
odin the temperature range from ‘500C to ~T9GCs Corfe. are. has: 3 tables ~ 
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i Toste TAGS: alloy ‘ateol, austenitic btecl, chromium maangansad ateet, carbon. etee!, 
7 steel ‘mechanical Droperty, steel creep 


- ‘ABSTRACT: ‘impact iwupnnens (after quenching annealed: datiiptis é water from 1050C, or 
after aing them at 700C for 5, 100, and 500 hrs), tensile strength at 20 and 700C, and 
praen at A600 and 9 ke/mm2 were investicated in 26 melta of chromium (8- 12%) and 
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‘molybdenum ;-tungsten, ‘niobium. ‘aud boron-additions-in-a-study- OF -the-effects-of-varyiig 
~ ‘earbon content (0, 07-0.92%) on the mechanical ‘properties of these types of auste +itic - 
“steel. The 4-kg ingots, obtained in magnesite crucibles in-an induction furnace, wel'e 
forged ut 750-1100C to circular blanks 12 or 18 mm in diameter, The chromium-ménganese 
steel, hardened from temperatures which onsure formation of a monophasic B-solid solution, 
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